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(57) 
Detachable attachment base for a BGA (Ball Grid Array), 
CGA (Column Grid Array), LGA (Land Grid Array), or 
flip-chip type integrated circuit and comprising a Support (7) 
traversed by openings (13). A metal pin (3) is inserted in 
each of the openings (13). One end of each pin is intended 
to be placed in electrical contact with at least one path (8) of 
the printed circuit, while the other end is intended to be 
placed in electrical contact with a connection finger (6) of 
the electric component mounted (1) or of the other printed 
circuit. 

ABSTRACT 

The pins are held longitudinally only loosely within the 
openings (13), between two springs (4 and 40) permitting 
the pins to move slightly. 

The pins may be composed of a rod (3) or of a spring (3'). 
The springs (4 and 40) may be replaced by a rubber mat 
containing parallel electric wires. A radiator (35) holds the 
integrated circuit on the base. 

40 Claims, 15 Drawing Sheets 
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CONNECTION BASE 

This application is the national phase of international 
application PCT/CH97/00184 filed May 12, 1997 which 
designated the U.S. 

The present invention relates to a base permitting a 
Second electric component comprising a plurality of con 
nection fingers disposed in matrix form, for example a ball 
grid array (BGA), column grid array (CGA), land grid array 
(LGA), or flip-chip type integrated circuit, to be detachably 
attached to a first electric component, for example a printed 
circuit board. However, the present invention also relates to 
bases permitting board-to-board connections to be effected 
between printed circuit boards. 

The technology and the production methods of integrated 
circuits have constantly improved during the last few years. 
Despite the constant improvement of the resolution used for 
manufacture, an increase in their Surface is also being 
witnessed. An important problem posed by this evolution of 
the complexity of the integrated circuits is that of connection 
to other components. Currently, the number of fingers nec 
essary may easily exceed 600. Parallel thereto, the distance 
between the fingers tends to be constantly reduced. A 
Spacing of 0.5 mm between the fingers is common 
nowadays, while finger spacings of 0.4 and even 0.3 mm are 
already making their appearance. 

Such VLSI circuits can turn out to be very expensive, 
particularly when it is a question of microprocessors used in 
information technology. Consequently, connection bases 
have been conceived which can be soldered on the paths of 
a printed circuit board in lieu of the integrated circuit. These 
connection bases are designed So that an integrated circuit 
can easily be plugged in and pulled Out or replaced at any 
time. In particular, one aim of these bases is to permit the 
replacement of an integrated circuit comprising a large 
number of fingers without the risk of bending the fingers or 
destroying the paths or the other components of the printed 
circuit at the time of unsoldering. 

Pin Grid Array (PGA) type circuits are tending to 
become more and more widespread alongside conventional 
PLCC type circuits. Assembly bases adapted to PGA circuits 
comprise a large number of contact pins disposed in the 
Same way as the connectors of the integrated circuit. One 
end of the contact pins is intended to be inserted and 
soldered in the hole mask of the printed circuit, while the 
other end is configured in the form of a female connector 
provided with a clip and capable of receiving and establish 
ing electrical contact with the corresponding connector of 
the integrated circuit. 

This type of assembly base unfortunately requires con 
siderable force for inserting and withdrawing integrated 
circuits comprising a large number of fingers. There is thus 
a risk of damaging the integrated circuit. What is more, 
centering the circuit above the base is not always easy, So 
that the fingers of the integrated circuit may bend or even 
break if it is attempted to insert it when it is not well 
centered. 

The problem of connection is likewise posed with 
Surface-mounted circuits, according to the So-called SMD 
technology. Known, for example, are circuits in which the 
fingers are disposed in matrix form (Grid Array), the fingers 
having the shape of part of a sphere, preferably a hemi 
Sphere. This configuration is known by the designation Ball 
Grid Array (BGA) or, in the case of Motorola, IMPAC 
(Overmold Plastic Pad Array Carrier). It is described, for 
example, in the German journal Megalink, Nos. 13-1995 
and 17-1995, respectively, in a series of articles by Bernard 
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2 
Schuch entitled “Ball Grid Arrays (1)" and “Ball Grid 
Arrays (2),” respectively. The fingers of these integrated 
circuits are directly Soldered to the contact Surfaces of the 
printed circuit. It is very difficult afterward to remove and 
replace an integrated circuit, in case of a defect, for example, 
without risking the destruction of the printed circuit. The 
wastage rate of Such printed circuits which can no longer be 
used afterward is consequently high. 

Other types of connector configuration for integrated 
circuits have also been conceived. Column Grid Array 
(CGA) type circuits are similar to the BGA circuits but 
comprise fingers in the shape of little columns rather than in 
the shape of Spherical Sections. Also known are Land Grid 
Array (LGA) type circuits or still others in which the 
problem of mounting on the printed circuit is similarly 
posed. 

One object of the present invention is to propose a 
connection base permitting an integrated circuit, for 
example of one of the above types, to be detachably 
mounted on a printed circuit board. A reliable contact must 
be guaranteed even when the number of connection fingers 
is very large, and the force to be applied for inserting or 
removing the circuit must be Sufficiently reduced to exclude 
any risk of destroying the integrated circuit. 

Another object of the invention is to guarantee a good 
quality, homogeneous electrical contact with all the pins of 
the base. 

According to another object of the invention, the size and 
particularly the thickness of the base must be as Small as 
possible in order to permit its use in miniaturized devices as 
well. 

According to another object of the invention, the design 
must be simplified or optimized to permit low-cost 
production, especially in the case of large-scale mass pro 
duction. 

Another object of the invention is to propose a base 
permitting board-to-board connections to be effected 
between different printed circuits. Thereafter, whenever it is 
a matter of an electric component inserted on the base, it will 
therefore be necessary to generalize in the case where the 
electric component itself is composed of a Second printed 
circuit board. In the same way, whenever it is a matter of 
fingers of the electric component. It will have to be under 
stood that in the case where Said component is composed of 
a printed circuit, fingers are likewise understood to mean the 
paths of this printed circuit. 

These objects are achieved according to the invention by 
means of a base permitting a Second electric component, for 
example an integrated circuit, comprising a plurality of 
connection fingers, to be detachably attached to a first 
electric component, for example a printed circuit board, 
comprising a Support held between the two electric compo 
nents and provided with a plurality of through openings 
disposed in the same way as Said connection fingers, a 
plurality of pins extending Substantially perpendicular to the 
Support. One end of each pin is intended to be placed in 
electrical contact with at least one connection element of the 
first electric component, while the other end is intended to 
be placed in electrical contact with a connection element of 
the Second electric component mounted. A pin is disposed in 
each of Said through openings and held longitudinally only 
loosely within Said through openings. A Space is contrived 
between one end of each pin and the corresponding con 
nection element of the first electric component, and/or 
between the other end of each pin and the corresponding 
connection element of the Second electric component 
mounted. An electrically conductive compressible element 
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is housed in at least one of Said Space or Spaces, So as to 
permit an electrical contact between each pin and the cor 
responding connection element of the first electric compo 
nent and/or the corresponding connection element of the 
Second electric component mounted. 

No particular means are provided for longitudinally 
holding the pins inserted in the openings very fixedly, So that 
the thickness of the base may be minimized. The pins are 
held in the holes either by stops limiting the movement 
without totally preventing it, or by friction on the Side 
Surfaces, for example. In the case where an electrically 
conductive compressible element, for example a spiral 
Spring, is provided on each side of each pin, the force of each 
Spring may be balanced by longitudinal movement of the pin 
in the opening, thus guaranteeing a homogeneous pressure 
of the Springs on the connection elements of the two electric 
components and therefore an improved electrical contact. 

The pins may be composed of an elongated element in 
the shape of a rod and preferably in one piece. In one variant, 
the pins are composed of a coil spring, itself compressible. 

AS already indicated, the invention is particularly 
adapted for a base intended to house an integrated circuit but 
may also be Suitable for bases capable of receiving any type 
of electric component having an arrangement of Similar 
fingers. The invention is moreover perfectly adapted to 
“flip-chip' type designs or to the interconnection between 
two printed circuit boards. 

U.S. Pat. No. 4,508.405 describes a base comprising a 
plurality of through openings. A fixed pin is forced into each 
through opening, while a Second movable pin can slide 
longitudinally in the opening, the two pins being Separated 
by a Space in which a Spring is housed. Two pins must be 
machined per opening. One of the pins is forced, implying 
that the base Support must be Sufficiently thick to resist 
deformations. The detachable components fixed are directly 
in contact with the pins, which does not guarantee an 
optimum electrical contact with all forms of connection 
fingers. 

Patent document DE3832410 describes a contact device 
for a test device. The teaching of this document is not 
directly transposable to the field of connection bases for 
detachable electric components. 

The objects of the invention are moreover achieved by 
means of contact plates which can be mounted at the end of 
the electrically conductive compressible elements. These 
plates may be used either with fixed-pin bases or with 
movable-pin bases. 

The present invention will be better understood with the 
aid of the variant embodiments described hereafter by way 
of example and illustrated by the figures, which show: 

FIG. 1, a side view of a first base variant on which the 
integrated circuit is held by means of four lateral Screws. 

FIG. 2, a top plan view of the first base variant. 
FIG. 3, an enlargement of a portion of the base desig 

nated as III in FIG. 1. 
FIG. 4, an enlargement of a portion of the base desig 

nated as IV in Figure III sic and corresponding to a single 
pin through a base described in another application. 

FIGS. 5 to 14, enlargements of the same portion of the 
base according to diverse variants of the invention. 

FIG. 15, an enlargement of the same portion of the base 
in a variant adapted to Ball Grid Array type circuits, in which 
the centering of the integrated circuit is ensured by means 
other than the through openings in the base. 

FIG. 16, an enlargement of the same portion of the base 
in a variant adapted to Column Grid Array type circuits. 

FIG. 17, an enlargement of the same portion of the base 
in a variant adapted to Land Grid Array type circuits. 
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FIG. 18, an enlargement of the portion of the base 

corresponding to that depicted in FIG. 3, in a variant of the 
invention using an elastic mat. 

FIG. 19, an enlargement of a portion of the base desig 
nated as XIX in FIG. 18 and corresponding to a single pin 
through the base in a variant comprising an elastic mat used 
as a compressible element. 

FIG. 20, a top plan view of a base according to the 
present invention in which the pressing means of the electric 
component are composed of a Spring. 

FIG. 21, an enlargement of a portion of a base according 
to the present invention in which the pressing means of the 
electric component are composed of holding plates and 
SCCWS. 

FIG. 22, an enlargement of a portion of a base according 
to the present invention in which the pressing means of the 
electric component are composed of a holding frame. 

FIG. 23, a top plan view of a base according to the 
present invention in which the pressing means of the electric 
component are composed of a radiator Screwed above the 
integrated circuit. 

FIG. 24, a Section through a portion of a base according 
to the variant of FIG. 23. 

FIG. 25, a side view of a portion of a base on which the 
electric component is held by a clip Spring. 

FIG. 26, a top plan View of a base according to the variant 
of FIG. 25. 

FIG. 27, a side view of a base according to the present 
invention on which the electric component is held by a 
Self-locking Small gag (cam lock). 

FIG. 28, a partial top plan View of a base according to 
FIG. 27. 

FIG. 29, a Section through a base portion with a single 
pin, the pin being held within the opening by two sliding 
plates. 

FIG. 30, a section through a base portion with a single 
pin, the pin being of the coil Spring type and held within the 
opening by two Sliding plates. 

FIG. 31, a Section through a base portion with a single 
pin, the pin being Soldered on the printed circuit and held 
within the opening by two Sliding plates, the base being 
withdrawable by moving the sliding plates apart to check the 
condition of the Soldering. 

FIG. 32, a Section through a stud-bolt permitting Several 
plates constituting the Support of the base to be centered and 
mutually positioned, the Stud-bolt passing through the 
printed circuit. 

FIG. 33, a section through a stud-bolt permitting several 
plates constituting the Support of the base to be centered and 
mutually positioned, the Stud-bolt being Soldered to the 
printed circuit. 

FIG. 34, a Section through a base portion illustrating in 
particular a first retaining means of a contact plate. 

FIG. 35, an exploded detail of the coil spring and the 
contact plate attached according to a retaining means variant 
of the invention. 

FIGS. 1 to 4 illustrate a base variant already described in 
application WO96/38030, the contents of which are incor 
porated herein by reference. All the characteristics described 
in this application, aside from those relating to the longitu 
dinal mobility of the pins 3, equally apply to the bases 
according to the present invention. 

The (second) electric component 1, for example an 
integrated circuit, comprises a certain number of fingers 6 on 
its lower face near the printed circuit 2 (first electric 
component). The fingers are disposed according to a matrix 
(grid array) occupying practically the whole lower Surface of 
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the integrated circuit 1. Depending on the component, the 
matrix may also be reduced to one or more matrices. In the 
example shown, the fingerS 6 have the shape of a sphere 
portion, more particularly of a hemisphere. This arrange 
ment and this shape of fingers are known by the Anglo 
Saxon designation Ball Grid Array (BGA). As we shall see 
below, the invention also applies to bases intended to house 
other types of circuit, for example of the Column Grid Array 
(CGA) type, Land Grid Array (LGA) type, flip-chip type, or 
for board-to-board connections. 

It is naturally not indispensable for the fingers to be 
distributed over the whole lower surface of the integrated 
circuit; Variants may easily be conceived by the Specialist for 
circuits wherein the lower face comprises one or more 
regions devoid offingers, or for an arrangement of fingers in 
two columns, in a cross-shape, etc. 

The base comprises an at least partially flat Support 7 
held between the printed circuit 2 and the electric compo 
nent 1. This Support is, for example, composed of a plate of 
epoxy or of thermoplastic material and may be obtained 
either by cutting and machining operations Starting from a 
plate, or by molding. It is traversed by a plurality of 
openings 13 disposed in the form of a matrix corresponding 
to the distribution matrix of the fingers 6 of the integrated 
circuit 1. An electrically conductive pin 3 is disposed within 
each opening 13. In FIGS. 3 and 4, these pins pass through 
the support 7 and protrude below the lower surface of the 
base. The bottom end of these pins is substantially flat, so as 
to be solderable on the paths 8 of a printed circuit 2. This 
type of mounting is generally known by the name of 
surface-mounting of parts (SMD: Surface Mounted Device). 
A stop 30 limits the depth of penetration of the pins 3 within 
the openings 13. In the case of Soldered pins, this stop 30 
further keeps the Solder from rising in the openings 13 by 
capillary action and blocking the pins 3. 

The circuit 1 is placed over the flat support 7 so that its 
fingerS Slightly enter the corresponding openings 13. The 
Side Surfaces of the upper end 14 of the openings 13 permit 
the integrated circuit 1 to be guided and positioned precisely 
above the base. We shall see below that the integrated circuit 
1, particularly if it is of the LGA type, may also be centered 
with other means, for example with a centering frame. A 
space 9 is contrived between the top end of the pins 3 and 
the corresponding connection finger 6 of the electric com 
ponent mounted. Each Space is short-circuited by an elec 
trically conductive metal coil spring 4 So as to permit an 
electrical contact between each pin 3 and the corresponding 
connection finger 6 of the electric component mounted. The 
top end of each pin is adjusted So as to retain the Spring in 
the opening 13 even when the circuit 1 is removed from the 
base. The bottom turn of the Spring is inserted about the pin 
head 11, the resilient holding force of the Spring about the 
head being Sufficient for the Spring to remain joined to the 
pin even when the base is turned over or Shaken, for 
example. This configuration presents the advantage of not 
requiring any expensive Soldering between the Spring 4 and 
the pin, and makes it possible to produce a Spring and a pin 
of different materials adapted to their respective Specifica 
tions. 

The Springs 4 are slightly compressed when the inte 
grated circuit is in place and thus guarantee an electrical 
contact of very good quality, even when the fingers 6 and/or 
the pins 3 have slightly different lengths because of irregu 
larities of manufacture or wear. The force necessary to insert 
the integrated circuit 1 on the base corresponds only to the 
force necessary to compress the SpringS 4. AS there is no 
axial friction between the fingers 6 and the Side Surfaces of 
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6 
the openings 13, this force is very limited, thus precluding 
any risk of bending or breaking fingers. The length chosen 
for the Springs 4 is preferably Such that they do not protrude 
(or very little, less than 0.2 millimeters) above the openings 
13, even when the component 1 is not mounted. In this way, 
the fingerS 6 of the integrated circuit 1 are perfectly directed 
by the Side Surfaces of the upper end of the opening 13 from 
the beginning of the insertion of the circuit 1 on the base. 
Furthermore, this configuration permits the end of the Spring 
4 to be centered perfectly opposite the finger 6, which would 
not be the case if the Springs protruded freely above the 
openings 13. The diameter of the Springs is constant over 
their entire length, or at least Symmetrical in relation to the 
middle of the spring, which permits them to be assembled by 
Vibration without checking which end of the Spring enters 
the opening first. The number of turns of the Spring is 
limited, preferably being between 2 and 5, in order to reduce 
the resultant inductance of the contact and to permit the base 
to be used for connecting integrated circuits operating at 
high frequency. 

Means 16 for pressing the integrated circuit against the 
pins are provided in order to guarantee a perfect and 
homogeneous contact between all the fingerS 6 of the circuit 
1 and the corresponding pins 3. In FIGS. 1 to 3, these 
pressing means 16 are composed of four pressing elements 
18, each element 18 pressing substantially on the middle of 
one of the faces of the circuit 1. Each element 18 is traversed 
by a holding Screw 23 fitted in an opening of the Support 7 
provided for that purpose. The holding screw 23 further 
passes through a Small column 24, the bottom end of which 
rests against the Support 7, while a plate 25 is inserted 
between its top end and the head of the screw 23. The plate 
25 comprises a bend 17 which extends over the upper face 
of the circuit 1. When the screw is sufficiently inserted in the 
Support 7, the end of the bend 17 rests against the upper face 
of the circuit 1 which is in this way pressed against the 
support 7. A suitable adjustment of the four screws 23 
permits an equal preSSure to be exerted on the middle of each 
of the Sides of the integrated circuit 1 and thus to guarantee 
a homogeneous contact between all the fingers 6 and the 
asSociated pins 3. 
A marking 22, composed in FIG. 2 of a cut corner of the 

Support 7, corresponds to an equivalent marking 27 on the 
circuit 1 and permits the circuit 1 to be oriented when it is 
placed on the base. 

In patent application WO96/38030 mentioned above, the 
pins 3 are fixed within openings 13 So as to exclude any 
possibility of longitudinal movement. Stops 30 and ribs 31 
are provided expressly for this purpose. FIG. 4 illustrates a 
pin 3 provided with Such a rib according to the teaching of 
this document; the other characteristics illustrated and 
described in relation to this figure all form part of the present 
invention. Such a rigid fastening preventing any movement 
is not, however, always desirable. When the length of the 
pins 3 is not strictly uniform, for example owing to machin 
ing tolerances, it may be preferable to have pins capable of 
moving slightly within the openings, So as to distribute the 
possible errors between the bottom end and the top end of 
the pin. Moreover, the ribs 31 on each pin 3 cause tensions 
in the base Support 7, and possibly even deformations or 
bending. It is therefore necessary to reinforce the base 
Support 7 by giving it a certain thickness, which is contrary 
to the object of the invention which is to minimize the 
thickness. Specific machining operations must furthermore 
be provided for making these ribs 31 and these stops 30. 

According to the present invention, the pins 3 are not 
blocked longitudinally within the openings 13 but only held 
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loosely and weakly within the openings, So as to be able 
possibly to move slightly. Even if the pins cannot really 
move easily because of the friction against the walls of the 
openings 13, at least nothing is expressly provided for 
blocking them longitudinally. Furthermore, it is understood 
that the pins 3 are movable only as long as the base is not 
attached to the printed circuit and no integrated circuit is 
inserted on the base. 

According to an important preferential characteristic of 
the invention, the diameter of the pins 3 is close to the 
diameter of the openings 13, and the clearance between the 
pins and the openings is preferably less than or equal to 0.1 
millimeter. The pins are thus held by friction against the 
Sidewalls of the openings 13, with a holding force at least 
equal to the weight of the pins, in order to be able to turn the 
base over without the pins falling out of the holes 
(particularly in the variants without stop 30). However, 
contrary to the above-mentioned previous application, the 
clearance between the pins and the openings is Sufficiently 
great to permit a certain longitudinal movement of the pins. 
This very small clearance between the pins 3 and the 
openings 13 further permits infiltrations of liquid Solder into 
the openings by capillary action to be avoided. 

FIGS. 5 to 14 illustrate different examples of pins 3 held 
loosely within openings 13, corresponding to different vari 
ants of the present invention capable of being easily adapted 
to a base Such as that described in FIGS. 1 to 3. 

In the variant of FIG. 5, the finger 6 of the integrated 
circuit 1 is in direct contact with the corresponding pin 3, no 
Space 9 nor any compressible element 4 being provided 
between the finger 6 and the top end of the pin. A Space 41 
is, however, contrived between the bottom end of the pin 3 
and the corresponding path 8 of the printed circuit 2. The 
Space 41 is short-circuited by a spring 40 which establishes 
an electrical contact between the pin 3 and the path 8 on the 
printed circuit 2. 

The pin 3 is not fixed longitudinally in the opening 13 but 
is, on the contrary, capable of moving slightly. The extent of 
the movement is limited by two projections 42 and 43, 
respectively, contrived at the top and bottom ends, 
respectively, of the pin 3 and by an offset 45 contrived in the 
opening 13. When the base is mounted on the printed circuit 
2 but no integrated circuit is installed in the base, the Spring 
40 causes the pin 3 to emerge Out of the opening 13, the 
projection 43 resting in this case against the offset 45. When 
the integrated circuit 1 is inserted and pressed against the 
base 7 by pressing means not shown, for example of the type 
of those illustrated in FIGS. 1 to 3, the pin 3 redescends 
while compressing the Spring, preferably until the projection 
42 contrived on the pin comes to rest against the upper 
surface of the base 7. The spring 40 exerts sufficient pressure 
on the pin 3 to guarantee a contact of good quality between 
the pin 3 and the corresponding finger 6, even if the fingers 
6 do not all have strictly the same length or if the thickness 
of the base 7 is not strictly constant. In the variant of FIG. 
6, the pin 3 is in direct contact with the path 8 of the printed 
circuit 2. No space 41 nor any compressible element 40 is 
provided between the bottom end of the pin and the printed 
circuit. On the other hand, in the same way as in the variant 
of FIG. 4 already described in the patent application men 
tioned above, a space 9 is contrived between the top end of 
the pin 3 and the corresponding finger 6 of the integrated 
circuit, this space being short-circuited by an electrically 
conductive compressible element, here by a metal coil 
spring 4. The side surfaces of the upper end 14 of the 
opening 13 Serve as guidance, permitting the circuit 1 to be 
centered precisely above the base, in the way indicated 
above. 
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8 
The pin 3 is not fixed within the opening 13 but can move 

Slightly. An upper projection 42 and a lower projection 43 
respectively cooperate with an upper Stop 44 and a lower 
stop 45, respectively, to limit the extent of the possible 
movement of the pin 3 within the opening and, for example, 
to keep the pin from being able to leave the opening. We 
shall see below other possible means for limiting the pos 
sible movement of the pins 3. Before the integrated circuit 
1 is inserted in the base, the pin 3 therefore floats more or 
less freely in the opening 13. When the integrated circuit is 
inserted 1 in the base and pressed against the Support 7 by 
Some pressing means not shown in this figure, the pin 3 
comes to rest directly against the corresponding path 8. The 
resting pressure is given by the Spring 4, which is com 
pressed with Sufficient force to guarantee a contact of good 
quality between the pin 3 and the corresponding path 8, and 
between the pin 3 and the finger 6. Even when the pins 3 or 
the openings 13 do not all have strictly the same length, an 
electrical contact of very good quality may in this way be 
effected between all the pins and the fingers and the corre 
sponding paths. 

In one variant of the invention, the pins 3 may also be 
Soldered to the corresponding paths 8 of the printed circuit 
2. In this case, the pins 3 are naturally movable only as long 
as the base is not mounted on the printed circuit 2. It is 
important in this case to be sure to provide stop elements 30 
and/or a very Small clearance between the pins and the 
openings to prevent infiltrations of Solder during Soldering. 

In the variant of FIG. 7, a space 9 is contrived between 
the top end of the pin 3 and the corresponding connection 
finger 6. In the same way, a Space 41 is contrived between 
the bottom end of the pin 3 and the corresponding path 8 of 
the printed circuit 2. AS above, the space 9 is shortcircuited 
by an electrically conductive metal coil Spring 4 So as to 
permit an electrical contact between the pin 3 and the 
corresponding connection finger 6 of the electric component 
mounted. The space 41 is short-circuited by a spring 40 
which establishes an electrical contact between the pin 3 and 
the path 7 of the printed circuit 2. In FIG. 7, the springs 4 
and 40 are shown with identical diameters and lengths. It 
may be preferred, however, to have Springs of different 
diameter and/or length. 

Once more, the pin 3 is not totally fixed within the 
opening 13 but can move slightly, the amplitude of the 
possible movement being limited by stops 44, 45, 
respectively, cooperating with projections 42, 43, respec 
tively. 

An optimum electrical contact may be difficult to obtain 
with coil Springs of the type 4 or 40. In particular, the contact 
is liable to be of lesser quality if the Spring 4 has a last turn 
toward the finger 6 of the integrated circuit very Slanted 
instead of being Substantially horizontal. In this case, the 
contact is liable to be established only between a reduced 
portion of the last turn and the pin 6 sic). The end of the 
Spring 4 may furthermore become damaged in case of 
repeated insertion and extraction of the integrated circuit in 
the base. The problem is posed similarly for the contact 
between the spring 40 and the path 8, and is particularly 
crucial in case of contact between a Spring and the finger of 
an LGA circuit. 

The variant illustrated by FIG.8 permits this problem to 
be solved by means of contact plates 46 and 47. The upper 
contact plate 46 comprises a Substantially plane or concave 
upper Surface adapted So as to guarantee an optimum contact 
with the finger 6. The lower surface of the plate 46 prefer 
ably comprises a spur (not referenced) inserted within the 
coil Spring 4 So as to guarantee likewise Sufficient electrical 
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contact and holding of the plate in the Spring. The plate may 
also be Soldered or joined integrally in any manner to the 
spring 4, 40. The lower contact plate 47 may be of the same 
type as the plate 46 or be specially designed to facilitate the 
contact and the Soldering with the plane Surface of the path 
8 of the integrated circuit 2. 

It is naturally also possible depending on the needs to use 
only one lower contact plate 47, as illustrated in FIG. 9, or 
only one upper contact plate 46, as illustrated in FIG. 10. 
The Specialist will immediately See that lower contact plates 
47 may also be used with the variant of the invention 
illustrated by FIG. 5, and that upper contact plates 46 may 
also be used with the variant of the invention illustrated by 
FIG. 6. Moreover, such contact plates may likewise be used 
for bases with fixed pins Such as are described in the 
above-mentioned application. 

The contact plates 46 and 47 will be described in more 
detail below in relation to FIGS. 34 and 35. 

In the preceding variants, the metal pins 3 may be slipped 
in, for example, by forcing them into the Support 7 made, for 
example, of plastic. We shall see below that the base 7 may 
also be composed of Several Superimposed plates capable of 
Sliding in relation to one another. In this case, it is possible 
to slip the pins 3 into the support 7 by dismantling the base 
7 by Sliding the plates in the appropriate manner. 

FIGS. 11 to 14 illustrate four variants of the invention in 
which the contact pin 3 is composed of a coil Spring 3'. 
Except for this aspect, the variant of FIG. 11 corresponds to 
the variant of FIG. 7. The pin 3' is composed of a coil spring 
of a diameter different from that of the springs 4, 40 effecting 
the electrical contact with the finger 6 or with the path 8 of 
the printed circuit, respectively. The through opening 13 
through the base has a shallow annular groove defining two 
stops 44 and 45. The coil spring 3' may be inserted by 
deformation in this groove, which then limits its longitudinal 
movement. Once more, the Spring 3' may likewise be 
inserted by dismantling the base 7 or by sliding the plates 
constituting the base 7 in the appropriate manner, as will be 
Seen below. It is also possible not to provide any groove nor 
stops 44, 45, the coil spring 3' being able to be held in the 
opening 13 by lateral friction and by its tendency to move 
away. 

The coil spring 4, the pin 3", and the coil Spring 40 may 
be composed of a single Spring of variable diameter along its 
length. It is also possible to produce these three elements 
Separately, to Solder them, or to join them in Some other way, 
then to insert them, once thus made integral, in the opening 
13. Finally, to optimize the contact between the pin 3' and 
the coil Springs 4 and 40, particularly when these elements 
are not composed of a single element, a connection element, 
not shown, might be placed ensuring an optimum connec 
tion between these different Springs. 

In the same way as above, it is noted that the position of 
the pin 3' is not fixed within the opening 13 but, on the 
contrary, the latter may to a certain extent move and equalize 
the pressure of the pin with the finger 6 and with the path 8, 
even in case of differences in thickness. 

FIGS. 12, 13, and 14 illustrate variants of FIG. 11 in 
which the contact plates 46 and 47 are provided to ensure a 
better contact with the finger 6 and/or with the path 8 and to 
limit the risk of wear or damaging of the ends of the coil 
springs 4 and 40. 

FIG. 15 illustrates a variant of the invention derived from 
the variant illustrated by FIG. 5. The identical elements 
having the same numbering, their description will not be 
repeated. Upon comparing these two figures, it is noted that 
a plate 48 is added on at the top end of the pin 3. The shape 
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10 
and/or the material of the plate 48 are chosen So as to ensure 
the best possible electrical contact between the pin 3 and the 
corresponding finger 6 of the integrated circuit 1. The plate 
48 may also be composed of a gold or Silver coating of the 
top end of the pin 3. The concave shape of the plate 48 
further permits the circuit 1 to be easily and precisely 
centered above the base. In this example, the circuit is of the 
BGA (Ball Grid Array) type; it is obvious that the shape of 
the plate 48 will be different if the circuit is of another type, 
for example CGA (Column Grid Array) or LGA (Land Grid 
Array). 

The Support 7 of the base is produced by two superim 
posed layers 50, 51 on which there is juxtaposed a centering 
frame 49 permitting the orientation and centering of the 
integrated circuit 1 to be facilitated. The layers 50 and 51, as 
well as the centering frame 49, are joined by several 
positioning pins 90. The plates may be of the same materials 
or of different materials; we shall see below a variant in 
which the plates 50 and 51 can slide in relation to one 
another. Owing to the positioning pins 90, at least two in 
number, Sufficiently Spaced and passing through each layer, 
it is easy to align the layers 49, 50, 51 with optimum 
precision. The integrated circuit is centered in relation to the 
pins 3 either by pressing the housing of the circuit 1 against 
the centering frame 49, or by pressing the outside fingerS 6 
of the integrated circuit 1 against the frame 49. It is also 
possible to provide a stepped centering frame 49, the lower 
part of the Steps coming to rest against the outside fingerS 6 
of the circuit, while the upper part of the StepS comes to rest 
against the housing of the circuit 1. 

FIG. 18 illustrates a variant of the invention more spe 
cifically adapted to CGA (Column Grid Array) type circuits. 
As compared with the BGA type circuits, the CGA type 
circuits are distinguished by fingerS 6" made in the shapes of 
Small columns, for example about 2 mm in height. 

The lower part of FIG. 16 is absolutely identical to the 
lower part of FIG. 6, and its description is therefore not 
repeated here. A Spacer frame 80 is placed on the Support 7. 
A Socket frame 81 is in turn juxtaposed over the Spacer 
frame 80. The socket frame 81 is pierced by openings 84, the 
number and arrangement of which correspond to those of the 
fingers 6' of the integrated circuit 1 and the pins 3 of the 
base. A metal socket 83 is housed in each opening 84. The 
outside shape of the Socket 83 is provided so as to be able 
to be forced into the corresponding opening 84 and not to be 
able to come out of it easily. The inside shape of the Socket 
permits housing a column-shaped finger 6' which can easily 
enter it without forcing. An opening 85 is contrived in the 
bottom of the socket 83 which permits the air to leave when 
the finger 6' is slipped in. A centering frame 82 is juxtaposed 
over the Socket frame 81 and permits the integrated circuit 
1 to be positioned and centered easily above the base. 

The sockets 83 furnish Support to the fingers 6' to keep 
them from bending, particularly when they are long or made 
of a fairly soft metal. When, however, the columns 6' are 
shorter or less liable to bend, the sockets 6' (sic) may be 
omitted. In this case, bases similar to the bases for BGA 
circuits may also be used with the CGA circuits, using, if 
need be, additional Spacer frames or adapting the shape of 
the top ends of the pins 3 or of the upper compressible 
elements 4. The Sockets 83 constitute, in fact, contact plates 
Specially adapted to CGA type fingers. 

The Specialist will immediately understand that Socket 
frames 81 for CGA type circuits, described here solely in 
relation to FIG. 16, may also be placed on any base for a 
BGA circuit especially described in relation to FIGS. 5 to 15 
or 29 to 31, and thus permit any of these bases to be adapted 
to CGA circuits. 
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FIG. 17 illustrates a variant of the invention more spe 
cifically adapted to LGA (Land Grid Array) type circuits. AS 
compared with the BGA or CGA type circuits, LGA type 
circuits are distinguished by almost flat fingerS 6", made in 
the shapes of small disks directly under the lower surface of 
the integrated circuit 1. 

In this case, the electrical connection between the pin 3 
and the fingers 6' of the LGA circuit is effected in the same 
way as the electrical connection between the pin 3 and the 
path 8 of the printed circuit 2. FIG. 17 illustrates a base 
variant for an LGA circuit corresponding to the base variant 
for a BGA circuit of FIG. 7. As compared with this figure, 
the diameter and the inclination of the end of the Spring 4 are 
adapted to guarantee an optimum electrical contact with the 
flat surface of the finger 6". The specialist will immediately 
understand that any base for a BGA circuit described espe 
cially in relation to FIGS. 5 to 15 may also easily be adapted 
to house LGA type circuits and that contact plates 46, 47 
may be used at the ends of the springs 4, 40. 

In the case where the base is used for board-to-board 
connections between two printed circuit boards, a configu 
ration of the base similar to that of FIG. 17 will be adopted, 
the fingerS 6" being replaced in this case by the connecting 
paths on the Second printed circuit. 

FIGS. 18 and 19 illustrate a variant of the invention in 
which the electrically conductive compressible element 
inserted in the gap 9 between the pin 3 and the correspond 
ing finger 6 of the integrated circuit 1 is composed of an 
elastic mat 5. The mat is preferably composed of electrically 
insulating Silicone rubber and preferably has a thickness of 
0.3 up to about 1 mm, or even more, these values being 
given here solely by way of illustration. Metal wires 10, 
preferably gilt wires, are integrated in the mat. The wires are 
disposed Substantially perpendicular to the plane of the mat, 
at 0.05 up to 0.1 mm from one another approximately, and 
all cut flush with the upper surface and with the lower 
Surface of the mat. To reduce the price of the mat, and 
depending on the Size of the fingers 6 and the pins 3, it is 
possible, if need be, to have wires 10 much more widely 
Spaced in the mat 5. Such mats are marketed by the Japanese 
company SHIN-ETSU, for example. 

The base Support 7 is formed of two Superimposed plates 
33 and 34, between which the compressible mat 5 is 
disposed. The plates 33 and 34, as well as the mat, are 
mutually fastened by appropriate means not shown; the mat 
5 is sufficiently large to extend over all the openings 13. The 
pins 3 are inserted in the openings 13 below the mat through 
the lower plate 33 and can move Slightly longitudinally in 
these openings. The bottom end of the pins 3 is placed in 
electrical contact with the corresponding paths 8 via a coil 
spring 40, as for the variant illustrated in FIG. 5. Stop means 
may be provided to keep the pin 3 from coming out at the 
lower end of the openings 13. 

The top end of the pins 3 placed in contact with the mat 
5 is designed to be placed in contact with the largest possible 
number of metal wires 10 in the mat, and so as to be able to 
penetrate slightly into the elastic mass of the mat. In FIG. 19, 
the end of the pin 3 is for this purpose provided with several 
teeth 12 disposed in a ring. Other configurations are also 
possible, for example one concave end of the pins 3 having 
a circular Surface of contact with the mat 5. 

The fingers 6 of the integrated circuit 1 are inserted in the 
openings 13 contrived in the upper plate 34, the Side Surfaces 
of these openings permitting the integrated circuit to be 
guided and centered above the base. The upper plate 34 
having no other functions than this centering, it may be 
thinner than the lower plate 33. For LGA type circuits, 
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12 
centering through the openings 13 is not possible; in this 
case, other centering means must be provided, and the upper 
plate 34 can then be completely dispensed with. If need be, 
it may also be dispensed with for the BGA, CGA, or 
flip-chip circuits. An electrical contact between each contact 
finger 6 and the corresponding pin 3 is established when the 
circuit 1 is pressed against the base thanks to the pressing 
means already mentioned. At least one wire, but preferably 
a multitude of wires, then establish a reliable electrical 
contact through the compressed mat 5. 

Even if, because of repeated use, for example, the mat 5 
does not have the same thickness in all the openings 13, the 
pin 3 is not firmly fixed within the openings. In this way, a 
certain clearance permits compensating for possible irregu 
larities and thus ensuring Sufficient preSSure in each opening 
13 between the pin 3 and the mat 5. 

In order not to burden the description, the use of a mat 
5 as a compressible element replacing the coil spring 4 has 
been illustrated and described here only in a configuration 
corresponding to that of FIG. 7; the specialist will 
understand, however, that it is also possible to use Similar 
mats to replace any Spring 4 or 40 in any of the configura 
tions described in relation to FIGS. 5 to 15 or 29 to 31. In 
particular, it is likewise perfectly possible to replace the coil 
springs 4 and 40 in the variants of FIGS. 11 to 14 by a 
compressible mat, while keeping a coil spring 3' as pin 
between the two mats. For this purpose it may be preferable 
to modify the two ends of the coil spring 3", or to provide an 
adapter part at each end, to guarantee an excellent contact 
with the wires 10 within the mat. 

FIG. 20 illustrates a variant of the pressing means of the 
electric component 1 against the pins 6 sic of the base. In 
this variant, the pressing means are composed of a Spring 17 
of approximately polygonal shape, for example rectangular 
or Square. In the free State, the Spring 17 is composed of 
eight Strips inclined at about 45g) to the horizontal, the 
inclination of two Successive Strips being opposite each 
time. When the Spring is fixed, the upper corners of the 
Spring are each blocked under the head of a fixing Screw 23. 
The integrated circuit 1 is compressed against the base 7 at 
four locations by the pressing points 28. By driving or 
unscrewing the ScrewS 23 more or less, the pressure exerted 
by the spring 17 may be adjusted. 

It is obvious that other forms of screw may be chosen. It 
is likewise possible to dispose the Spring differently, for 
example So that it does not rest directly on the integrated 
circuit 1 but only via an additional part or, if need be, a 
cooling radiator. 

Another variant of the pressing means is illustrated in 
FIG. 21. Four pressing elements 18, only one of which is 
shown here, are provided as in the variant of FIG. 1. The 
fixing ScrewS 23 permit pressure to be exerted on the upper 
face of the integrated circuit 1 via a holding plate 29. The 
intensity of the pressure may be adjusted by driving or 
unscrewing the ScrewS 23 more or less. Additional regulat 
ing screws 19 fitted in threaded holes through the holding 
plate 29 permit the pressure to be adjusted against the back 
of the circuit 1 at multiple locations. The adjusting Springs 
19 might also be disposed with and only the fixing screws 23 
used for regulating the preSSure. 
A Single holding plate or frame may be provided instead 

of individual holding elements. In FIG.22, a frame 35 serves 
as a holding element, exerting pressure on the upper face of 
the integrated circuit 1. This frame may be of metal or 
preferably of synthetic material. Another frame 36 above the 
Support 7 permits the integrated circuit 1 to be guided 
laterally and perfectly centered above the base. The center 
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ing frame 36 is Squeezed and held between the Support 7 and 
the integrated circuit 1. Holes 37 are provided in the 
centering frame and aligned coaxially with corresponding 
holes 38 in the holding frame 35. Fixing screws 39 pass 
through these holes 37 and 38 and are fitted in a thread 
provided in the support 7. The frames 35 and 36 permit 
centering of the integrated circuit 1 to be facilitated, on the 
one hand, and avoiding preSSure or possible deformation of 
the integrated circuit 1 when the fixing Screws are tightened 
too much, on the other hand. 

It is likewise possible to use a holding plate rather than 
a frame 35. In this case, it is possible to fasten a radiator on 
the upper face of the holding plate, or to configure the plate 
itself as a radiator element. 

Another possibility of holding and pressing the inte 
grated circuit 1 above the base is illustrated in FIGS. 23 and 
24. A pressing washer 67 is placed directly on the integrated 
circuit. This washer is, for example, of metal and has good 
thermal conductivity. An additional plate 63 is juxtaposed 
over the pressing washer 67 and held above the base thanks 
to four columns 64 passing through openingS 66 in the 
additional plate. The columns 64 are integrally joined to the 
base support 7 or to the printed circuit board 2. The shape of 
the column heads 65 and that of the openings 66 permits the 
additional plate 63 to be removed by first turning it slightly 
in the direction of arrow c until the heads 65 are opposite 
widenings provided in the openings 66, then lifting it. 
ASSembly of the integrated circuit 1 takes place in reverse by 
Successively placing the integrated circuit 1 above the base, 
then the pressing washer 67 on the upper face of the circuit 
1, then Slipping the additional plate 63 over the column 
heads and pivoting it in the opposite direction from arrow c. 
A centering frame of Synthetic material, not shown, may be 
provided about the integrated circuit 1 to facilitate its 
positioning. 
A cooling radiator 60 comprising several blades 61 is 

then Screwed through an opening 62 in the center of the 
additional plate 63. When screwed in, it comes to rest 
against the pressing washer 67, which in turn exerts pressure 
on the upper face of the integrated circuit 1, holding the 
latter firmly pressed above the pins 3. 

Another possibility of holding and pressing the inte 
grated circuit 1 above the base is illustrated in FIGS. 25 and 
26. The base 7 is provided with four columns 57, each 
column ending in a widened head 58. The integrated circuit 
1 correctly oriented between these four columns is held by 
a spring 59 wedged between the integrated circuit 1 and the 
four heads 58 of columns 57. The spring 59 is preferably not 
plane but undulating So as effectively to compress the 
possible differences in height or thickness of the base 7, the 
integrated circuit 1, or the columns 57. 

FIGS. 27 and 28 illustrate still another possibility of 
holding and pressing the integrated circuit 1 above the base. 
A holding ring 70 cooperates with an intermediate part 71 to 
lock the integrated circuit 1 and preSS it against the base 
support 7. The intermediate part 71 is inserted under the 
integrated circuit 1 and held integral with the base by means 
not shown; it comprises a projecting course 72 at four points. 
The intermediate part 71 is produced by injection; in a 
variant, it may also be integrated into the base Support 7. The 
holding ring 70 may be slipped on over the circuit 1 and the 
intermediate part 71; by pivoting it slightly in the direction 
of arrow d, an inclined support surface 73 of the ring 70 
comes to rest against each projecting course 72. By pivoting 
the ring further, the resting preSSure first increases with the 
level of the Surface 73, then slackens with a click when the 
projecting course 72 has passed over the upper point of the 
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inclined Support Surface 73. This type of holding by a ring 
or by Self-locking Small gag is known by the name of “cam 
lock.” 

The holding ring 70 has a large central opening 74 
permitting the upper Surface of the electric component 1 to 
be seen and, if necessary, a radiator or cooling element to be 
attached there. Other configurations of the holding ring may 
easily be imagined in order to facilitate the attachment of a 
radiator, for example, the Self-locking holding ring may be 
replaced by four Self-locking holding pivots permitting the 
integrated circuit to be attached to the base at four locations 
while leaving the largest possible part of the upper Surface 
of the integrated circuit accessible. 

In the examples given above, Stop type means 44, 45 and 
projections 42, 43 are provided for retaining the pins within 
the openings 13 and thus preventing them from being able 
to come out when the base is turned over or Shaken, for 
example. These means make the manufacture and assembly 
of the base more complicated and can, moreover, necessitate 
a greater thickness of the base. It may be possible to retain 
the pins 3 or 3' thanks only to the friction against the 
sidewalls of the openings 13; however, it is difficult to find 
a compromise between Sufficient holding and a necessary 
mobility of the pins. FIG. 29 illustrates a variant of the 
invention operating without Stops. The base Support 7 is 
formed in this example by two Superimposed plates 52 and 
53, between which are disposed two thinner plates 50 and 
51. The plates 52 and 53 are mutually attached by appro 
priate means, for example by clips or by Screws or rivets not 
passing through the intermediate plates 50 and 51. Through 
openings 13 are contrived through the four plates 50 to 53 
at the locations corresponding to the fingers of the integrated 
circuit. A pin 3 is inserted in each opening. The electrical 
contact between each pin 3 and the corresponding path 8, or 
with the corresponding finger of the integrated circuit, 
respectively, is ensured via electrically conductive com 
pressible elements, in this example via coil Springs 4 and 40. 

The intermediate plates 50, 51 can move in their own 
plane as indicated by arrows a and b. Means not shown are 
preferably provided for permitting the user to move them 
easily; for example, the plates 50 and 51 can prove to be 
wider along at least one direction than the plates 52 and 53, 
thus permitting an operator to push them. For example, by 
pushing the plate 50 in the direction indicated by arrow a and 
plate 51 in the direction indicated by arrow b, it is thus 
managed to get a Vice-grip on and wedge all the pins 3 in 
their respective openings 13 simultaneously. The plates 50 
and 51 may preferably be locked by means of pins 90 (FIG. 
15) in a position permitting loose holding of the pins in the 
holes and allowing a minimum of freedom of movement. 

By once more moving the plates 50 and 51 so as to align 
the holes 13 perfectly on the four plates, it is possible to 
release the pins 3 and to extract them or to replace Some of 
them, if necessary. 

FIG. 30 illustrates another variant of the invention in 
which the principle of gripping and holding plates 50, 51 is 
used with pins 3' of the coil Spring type. For simplification 
of the figure, the pin 3' and the electrically conductive 
compressible elements 4 and 40 are composed of a Single 
coil spring of constant diameter all along its length. It is 
obvious, however, that the holding principle applies just as 
well if, as in the variants illustrated in FIGS. 5 to 14, the pin 
3' is composed of a Spring which is different and possibly of 
a different diameter from the compressible elements 4 and 
40. According to the position of the plates 50 and 51, it is 
possible either to hold the Spring firmly in the opening 13, 
a certain longitudinal movement being allowed by the 
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deformability of the Spring, however, or to release the Spring 
3' completely in order to be able possibly to replace it. 

It is naturally also possible to use a number of Sliding 
holding plates other than two, for example to use only a 
Single Sliding plate relative to a fixed plate. 

FIG. 31 illustrates a variant of the invention in which the 
pins 3 are held in the Support 7 by means of stops 44, 45 
cooperating with projections 42, 43, respectively. The Sup 
port 7 is formed of two plates 52, 53 capable of sliding in 
relation to one another. Depending on the mutual positions 
given to the plates 52 and 53, the stops 44 and 45 can be 
moved closer or apart and therefore either hold the pins 3 
axially or widen the openings 13 So that the plates 52 and 53 
may be lifted and removed over the pins 3. The lower plate 
53 is not in contact with the printed circuit 2, on the contrary 
it is held pressed by the projections 43 of the pins 3 against 
the upper plate 52 by leaving a Space between the Support 7 
and the printed circuit 2. The pins 3 are, for example, 
soldered to the paths 8 by injecting hot air through this 
Space. 

In FIG. 31, the pins 3 are soldered to the paths 8 of the 
printed circuit; by removing the plates 52 and 53 after 
Soldering, it is possible to check and, if need be, to repair the 
soldered joints 58 very easily. A stop is provided for retain 
ing the Solder and for keeping it from rising by capillary 
action into the opening 13. 

In a variant not illustrated, the pins 3 might Simply be 
pressed against the paths 8 of the printed circuit, without 
Soldering. In this case, the base 7 is held against the printed 
circuit 2, for example, by means of Screws passing through 
these two elements and permitting Sufficient pressure to be 
exerted between the pins 3 and the paths 8 to guarantee a 
quality electrical contact. 

It is naturally also possible to provide bases 7 formed of 
any desired number of Sliding plates capable of being 
removed for checking the Soldering. Moreover, the Specialist 
will understand that this type of movable pins locked by 
Soldering or preSSure at the time of mounting the base on the 
printed circuit board may also be used with the other base 
variants discussed. 

FIG. 32 illustrates a through stud-bolt 54 permitting a 
base 7 to be attached and centered on the printed circuit 2. 
Such an attachment is necessary when the pins 3 or the 
compressible elements 40 are not soldered to the paths 8 of 
the printed circuit 2, even when the pins are intended to be 
Soldered on the printed circuit, Stud-bolts permit the posi 
tioning and centering to be facilitated prior to Soldering. The 
stud-bolt 54 is formed of plastic or metal and passes through 
the printed circuit 2, as well as, in this example, all the layers 
of the base 7. It is inserted by forcing and held by a threaded 
counter-element 55 Screwed inside the stud-bolt. 

In the case of particularly complex printed circuit boards, 
including, for example, a multitude of layers of paths, it may 
be difficult to provide openings through the board for the 
passage of the Stud-bolts 54. In this case, Stud-bolts attached 
by Soldering directly to the printed circuit board may also be 
used, as illustrated in FIG. 33. In this figure, a stud-bolt 56 
attached to the printed circuit 2 by soldered joints 57 holds 
solely the upper layers 52 of the printed circuit; the other 
layers 50, 51, and 53 can slide in relation to this fixed layer 
52, as explained above. A threaded counter-element 55 
screwed inside the stud-bolt 56 permits it to be held once 
inserted. The four layers 50 to 53 may be mutually fixed by 
a pin 90 (FIG. 15) in a position allowing a slight movement 
of the pins 3. 

To prevent any pivoting of the base in relation to the 
printed circuit 2, at least two, but preferably four stud-bolts 

15 

25 

35 

40 

45 

50 

55 

60 

65 

16 
54 or 56 will be used. Preferably, these stud-bolts will be 
disposed at the four corners of the base rather than on its 
SideS. In this way, a maximum of possibilities are maintained 
for placing paths 8 under the printed circuit for reaching its 
inputs-outputs. 

FIG. 34 illustrates a detail of contact plate 46 attachable 
to the end of the Spring 4 opposite the pin 3. The contact 
plate 46 is held at the end of the spring 4 in this example by 
an extension 461 of Smaller diameter inserted between the 
turns of the Spring 4 and widening into a collar 462 permit 
ting the plate 46 to be retained within the spring. The collar 
462 further permits improving the electrical contact between 
the Spring 4 and the plate 46. The plate may also be joined 
to the Spring by any known means, the Solution illustrated 
offering the advantage, however, of detachable plates and of 
economical assembly without Soldering. 

The lateral sides of the contact plate 46 are vertical or, 
preferably, as illustrated in this figure, provided with a 
concave groove 463. This groove permits the Soldering of 
the plate to be facilitated when the latter is soldered rather 
than simply pressed against the corresponding connection 
element. In this case, possible Surpluses of Soldering flux are 
captured by the groove and are thus not liable to flow to 
spring 4. The groove 463 or the concave portion of the sides 
of the plate may have any croSS-Section, for example trap 
eZoidal or rounded. 

FIG. 35 illustrates a variant of means for retaining the 
contact plates 46. In this case, the plates 46 are simply 
placed on the Surface of the Spring 4, the end of the plate 
close to the Spring having a shape adapted to ensure an 
optimum electrical contact with the Spring. A hole frame 81 
is placed over the base support 7, the holes 84 through the 
frame 81 being Superimposed over the openings 13 in the 
base support 7. The diameter of the holes 84 is, however, 
Slightly less than the diameter of the openings 13, So as to 
define a stop 86 capable of retaining the contact plate 46 by 
a projection 464. The plate 46 is therefore retained in the 
same way as the socket 83 in FIG. 16. The hole frame 81 
may be attached, for example, by gluing or Screwing to the 
support 7, after insertion of the plates 46. 

The contact surface 460 at the end of the plate is, in the 
examples of FIGS. 34 and 35, convexly domed and adapted 
in particular to Land Grid Array type circuits. This configu 
ration permits an optimum contact to be ensured with the 
plane connection disks of the LGA circuit, even when the 
axis of the contact plate 46 is not perfectly perpendicular to 
the surface of the disks 6. However, the surface 460 may also 
be much more pointed So as to have an electrical contact 
only at a single point, perfectly plane or concavely domed 
depending upon the type of electric component it is desired 
to connect on the base. The contact diskS 46 are made of an 
electrically conductive material, preferably of brass, possi 
bly of copper, Steel, or precious metal. One advantage of the 
invention is to be able to use, if necessary, plates 46 of a 
material different from the material used for the Spring 4 and 
from the material used for the pin 3. Thus, it is possible to 
optimize the choice of materials for each element according 
to the constraints to which it is Subject. For example, it is 
possible to manufacture plates 46 of gold in order to improve 
the contact and reduce the problems of oxidation, and to 
choose another more economical material for the Spring and 
the pin 3. In this way, the quantity of gold used may be 
minimized. 

Moreover, it is possible to manufacture almost complete 
Standard bases and to adapt them to various types of inte 
grated circuits or to quality requirements simply by provid 
ing them with different types of detachable contact plates. 
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The examples above relate particularly to contact plates 
46 used to facilitate the contact between the pin 3 and 
connection elements 6 of the LGA integrated-circuit finger 
type. Upper plates 46 or lower plates 47 may, however, be 
used to facilitate the connection with BGA or CGA type 
fingers, for example, or even to facilitate the contact with 
printed circuit paths or with a multiconductor cable. In case 
of connection of an integrated circuit on a printed circuit, it 
is thus possible to use contact plates either on the integrated 
circuit Side or on the printed circuit Side or on both sides 
simultaneously. The contact plates 46, 47 may be used either 
Simply pressed against or Soldered to the corresponding 
connection element (path or finger). Contact plates 46, 47 
may be used either with fixed-pin bases or with movable-pin 
bases. 

We have described above different variants, especially 
for the nature of the pins (rods 3 or Springs 3"), the position 
of the compressible elements 4, 5, or 40, their nature (coil 
spring 4, 40 or mat 5), the position of the contact plates 46 
and 47, the longitudinal holding of the pins within the 
openings (stops 44, 45 or sliding plates 50, 51), the means 
of pressing the integrated circuit 1 against the base, the type 
of circuit (BGA, LGA, CGA, flip-chip, board-to-board, for 
example), etc. Although a complete enumeration of all the 
possible combinations of these different variants would 
prove tedious, the Specialist will be able to combine and 
adapt these diverse variants without difficulty. 
What is claimed is: 
1. A connection base permitting a Second electric com 

ponent to be detachably attached to a first electric compo 
nent and electrically connecting the two electric 
components, each electric component comprising a plurality 
of connection elements, the connection base comprising: 

a Support held between the first electric component and 
the Second electric component comprising a plurality of 
through openings disposed in the same way as Said 
connection elements, 

a plurality of conductive pins, wherein one end of each 
pin is in electrical contact with a connection element of 
the first electric component and the other end is in 
electrical contact with a connection element of the 
Second electric component, one of Said pins being 
disposed in each of Said through openings, Said pins 
being longitudinally and loosely held within Said 
through openings, each of Said pins defining a Space in 
Said through openings at an end of each of Said pins So 
that Said pins are set back in relation to at least one end 
of Said openings, and 

an electrically conductive, longitudinally compressible 
element housed in at least one of Said Spaces to estab 
lish an electrical contact between each pin and the 
corresponding connection element of the first electric 
component and/or the corresponding connection ele 
ment of the Second electric component detachably 
mounted, the length of Said compressible element being 
Such that it does not protrude beyond the openings of 
the Support when Said electric components are 
mounted. 

2. The base according to claim 1, wherein each of Said 
pins is composed of an elongated element in rod form and 
in one piece. 

3. The base according to claim 1, wherein each of Said 
pins includes a coil spring. 

4. The base according to claim 1, wherein at least one of 
the electrically conductive compressible elements includes a 
coil Spring. 

5. The base according to claim 1, wherein each of Said 
pins includes a coil Spring, and at least one of the electrically 
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conductive compressible elements includes a coil Spring of 
a different diameter. 

6. The base according to claim 1, wherein Said pins and 
Said electrically conductive compressible elements includes 
a single Spring. 

7. The base according to claim 4, wherein Said at least one 
of Said electrically conductive compressible elements 
includes a coil spring, and an end of Said coil Spring opposite 
Said pin includes a contact plate. 

8. The base according to claim 4, wherein Said at least one 
of Said electrically conductive compressible elements 
includes a coil spring, and an end of Said coil Spring opposite 
Said pin includes a contact plate. 

9. The base according to claim 1, wherein at least one of 
Said electrically conductive compressible elements com 
prises an electrically insulating elastic mat in which fine 
electrically conductive wires are incorporated therein. 

10. The base according to claim 9, wherein said mat 
extends over the entirety of the Support Surface traversed by 
Said pins. 

11. The base according to claim 9, wherein an end of said 
pins oriented toward Said elastic mat has a cavity with a 
round rim or a notched ring with Several teeth. 

12. The base according to claim 1, wherein a longitudinal 
movement of Said pins within Said through openings is 
limited by Stops within Said through openings. 

13. The base according to claim 1, wherein a longitudinal 
movement of Said pins within Said through openings is 
limited by friction of the pins against the Sidewalls of Said 
openings. 

14. The base according to claim 13, wherein Said Support 
traversed by Said through openings is composed of Several 
Superimposed plates, at least one of which can Slide in 
relation to the otherS So as to be able to adjust said friction 
of the pins against the Sidewalls of Said through openings. 

15. The base according to claim 14, wherein Said pins are 
Soldered against Said first electric component, and in that it 
is possible to remove Said Support by sliding Said Superim 
posed plates to expose the Soldered joints joining Said pins 
to Said first electric component. 

16. The base according to claim 1, further comprising 
means for pressing Said Second electric component against 
Said pins, Said means for pressing being integral with the 
base and comprising one or more Screws permitting preSSure 
to be exerted against the upper face of the Second electric 
component. 

17. The base according to claim 1, further comprising 
means for pressing Said Second electric component against 
Said pins, Said means for pressing being integral with the 
base and comprising a Spring type element permitting pres 
Sure to be exerted against the upper face of the Second 
electric component. 

18. The base according to claim 1, further comprising 
means for pressing Said Second electric component against 
Said pins, Said means for pressing being integral with the 
base and comprising at least one rigid holding plate permit 
ting pressure to be exerted against the upper face of the 
Second electric component. 

19. The base according to claim 1, further comprising 
means for pressing Said Second electric component against 
Said pins, Said means for pressing being of the Self-locking 
type. 

20. The base according to claim 1, further comprising 
means for pressing Said Second electric component against 
Said pins, Said means for pressing being integral with the 
base or with the first electric component, the Support pres 
Sure being adjustable. 
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21. The base according to claim 2, wherein an end of Said 
through openings opposite the Second electric component is 
formed to permit the guidance of the corresponding con 
nection element of Said Second electric component. 

22. The base according to claim 7, wherein a contact 
Surface of Said contact plate is convex. 

23. The base according to claim 22, wherein Said contact 
plate is pointed, and Said contact Surface is reduced to one 
point. 

24. The base according to claim 7, wherein a contact 
Surface of Said contact plates is a plane. 

25. The base according to claim 7, wherein lateral sides of 
Said contact plate comprise a concave portion. 

26. The base according to claim 7, wherein said electri 
cally conductive compressible elements are composed of a 
coil Spring, and Said contact plate is held on the ends of Said 
compressible elements by a portion inserted between turns 
of the Spring. 

27. The base according to claim 26, wherein Said portions 
inserted between the turns of the Spring comprise a collar 
wider than the rest of Said portion. 

28. The base according to claim 7, wherein a contact 
Surface of Said contact plates is convex, and at least one 
portion of each connection element is insertable in Said 
convex portion of Said contact plates. 

29. The base according to claim 7, wherein said contact 
plate is removable. 

30. The base according to claim 7, wherein said contact 
plate is made of a different material than Said compressible 
elements and/or than Said pins. 

31. The base according to claim 7, wherein Said contact 
plate is held by means of a Socket frame placed on Said 
Support and provided with through openings disposed in the 
Same way as Said connection elements, a contact plate being 
inserted in each through opening and placed in electrical 
contact with Said pins. 

32. The base according to claim 1, wherein Said Second 
electric component is composed of a Ball Grid Array (BGA) 
or flip-chip type integrated circuit. 
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33. The base according to claim 1, wherein Said Second 

electric component is composed of a Land Grid Array 
(LGA) type integrated circuit. 

34. The base according to claim 1, wherein Said Second 
electric component is composed of a Column Grid Array 
(CGA) type integrated circuit. 

35. The base according to claim 34, further comprising a 
Socket frame placed on Said Support and provided with 
through openings disposed in the same way as Said connec 
tion elements, a metal Socket inserted in each through 
opening and placed in electrical contact with Said pins, 
wherein one connection element is inserted in each of Said 
Sockets. 

36. The base according to claim 1, wherein Said electric 
components are each composed of a printed circuit board, 
Said base permitting a board-to-board connection to be 
effected between the paths of the two printed circuits. 

37. The base according to claim 1, further comprising 
means for pressing Said Second electric component against 
Said pins, Said means for pressing comprising a radiator 
Screwed above Said Second electric component on a part 
integral with the base or with the first electric component 
and permitting pressure to be exerted against the upper face 
of the Second electric component. 

38. The base according to claim 8, wherein said contact 
plate is removable. 

39. The base according to claim 8, wherein said contact 
plate is made of a different material than Said compressible 
elements and Said pins. 

40. The base according to claim 8, wherein said contact 
plate is held by means of a Socket frame placed on Said 
Support and provided with through openings disposed in the 
Same way as Said connection elements, a contact plate being 
inserted in each through opening and placed in electrical 
contact with Said pins. 


